Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.002 Å; R factor = 0.046; wR factor = 0.168; data-to-parameter ratio = 18.7.
In the title salt, C 6 H 9 N 2 + ÁC 4 H 3 O 4 À , the dihedral angle between the pyridine ring and the plane formed by the hydrogen fumarate anion is 85.67 (6) . Excluding the amino and methyl groups, the atoms of the cation are coplanar, with a maximum deviation of 0.005 (1) Å . In the crystal structure, the protonated N atom and the 2-amino group of the cation are hydrogen bonded to the carboxylate O atoms of the anion via a pair of N-HÁ Á ÁO hydrogen bonds, forming an R 2 2 (8) ring motif. These motifs are further connected through N-HÁ Á ÁO and C-HÁ Á ÁO hydrogen bonds, leading to a supramolecular chain along the c axis. These chains are further cross-linked via a pair of O-HÁ Á ÁO hydrogen bonds involving centrosymmetrically related hydrogen fumarate anions, forming a twodimensional network parallel to (101). These planes are further interconnected by O-HÁ Á ÁO interactions into a threedimensional network. Bernstein et al. (1995) . For reference bond-length data, see: Allen et al. (1987) . For the stability of the temperature controller used in the data collection, see : Cosier & Glazer (1986 Table 1 Hydrogen-bond geometry (Å , ). 
Related literature
Data collection: APEX2 (Bruker, 2009 ); cell refinement: SAINT (Bruker, 2009 ); data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008 ); program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL and PLATON (Spek, 2009 et al., 2000) , anhydrous guanidinium hydrogen fumarate (Smith et al., 2007) , tiamulin hydrogen fumarate methanol (Cao et al., 2004) and glycinium hydrogen fumarate glycine solvate monohydrate (Natarajan et al., 2009 ) have been reported. The present study has been undertaken to study the hydrogen bonding patterns involving the hydrogen fumarate anion with the 2-amino-4-methylpyridinium cation.
The asymmetric unit of the title compound consists of a 2-amino-4-methyl pyridinium cation and a hydrogen fumarate anion ( Fig. 1 ). In the 2-amino-4-methylpyridinium cation, a wider than normal angle [C1-N1-C5 121.94 (11)°] is subtended at the protonated N1 atom. The C10-O3 bond distance of 1.2259 (16) Å is much shorter than the C10-O4 bond distance of 1.3224 (15) Å, suggesting that the carboxyl group is not deprotonated in the crystal structure. The dihedral angle between the pyridine ring and the plane formed by the hydrogen fumarate anion is 85.67 (6)°. Excluding amino and methyl groups, the atoms of the cation are coplanar, with a maximum deviation of 0.005 (1) Å for atom C2. The bond lengths (Allen et al., 1987) and angles are normal.
In the crystal packing (Fig. 2) , the protonated N1 atom and the 2-amino group (N2) are hydrogen-bonded to the carboxylate oxygen atoms (O1 and O2) via a pair of N-H···O hydrogen bonds, forming a R 2 2 (8) ring motif (Bernstein et al., 1995) . Furthermore, these motifs are connected through N-H···O and C-H···O hydrogen bonds (Table 1) , leading to a one-dimensional supramolecular chain along the c-axis. These chains are further connected via a pair of O-H···O hydrogen bonds involving centrosymmetric hydrogen fumarate anions, forming a two-dimensional network parallel to (010). These planes are further interconnected by O4-H1O4···O3 hydrogen bonds into a 3D network.
Experimental
A hot methanol solution (20 ml) of 2-amino-4-methylpyridine (54 mg, Aldrich) and fumaric acid (58 mg, Merck) were mixed and warmed over a heating magnetic stirrer hotplate for a few minutes. The resulting solution was allowed to cool slowly at room temperature and crystals of the title compound appeared after a few days.
Refinement
All the H atoms were located from a difference 
2-amino-4-methylpyridinium (E)-3-carboxyprop-2-enoate
Crystal data 
Special details
Experimental. The crystal was placed in the cold stream of an Oxford Cryosystems Cobra open-flow nitrogen cryostat (Cosier & Glazer, 1986 ) operating at 100.0 (1) K. 
